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Abstract 
Dyadic interaction is modelled os an adaptive process 
between personality of the partners involved and the 
characteristics of the theme. The theme structure and 
the principles which control the adaptation process 
are referred to as "syntality". The material of the 
studies reported are the speech signals of the verbal 
interaction reduced to an on-off pattern. In a first 
study individual speech behavior was found to remain 
stable in dyads even if partners changed. The second 
study showed the stability of the speech patterns for 
different interaction themes even if dyads changed. 
These apparently contradictory results are reconciled 
by introducing the concept of "adaptive stability". 
Individual speech behavior does not happen at a stable 
activity level, but is characterized by a constant 
relationship (" less" or "more") to the respective 
activity of the other partner. 
Introduction 
Elements of interaction: two persons and one ' theme' 
The outcome of an actual dyadic interaction is determined pri-
marily by the personality characteristics of the two partners. 
Another source of influence is the content of the interaction and 
the way it is translated into behavior. When one examines the act-
ual "phenotypes" of interactions, it soon becomes evident that 
their large variability can be reduced into a much smaller number 
of "basic interactions". Their communicative contents ore linked 
with different scenarios, are realized by different "interaction 
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scripts". These "genotypes" of interaction will be referred to os 
·"themes". The double sense of this term is intended: "theme" means 
a topic or subject matter as well as a recurrent melody or a time 
sequence of events. 
In the fine tuning process that occurs during such an interaction 
the characteristics of these three elements must be alligned and 
adopted to one another. For the special case of conversations this 
tuning process has been referred to variously. Webb (1972) pro-
posed "synchrony," Cassotta, Feldstein, and Jaffe (1967) "pattern 
matching,1I GUes, Taylor, and Bourhis (1973) "interpersonal 
accommodation" (this term in a broader sense is also favored by 
Crown & Feldstein, 1981). But irrespective of terminology we have 
to understand: Which personality characteristics and which demands 
specified by the theme are adaptive and variable, which are stable 
and constant and what ore the specific features of the required 
fine tuning process? 
For example: a flirtation between persons A and B is characteri-
zed primarily by the personalities of both A and B. Quite indepen-
dently of personality, however, the flirtation theme requires a 
special set of behavioral elements different from those needed for 
other themes, e.g., for a quarrel. Moreover, the theme is also on 
operating instruction, a general arrangement {analogous to 0 musi-
cal score} of actions and reactions. Hence, a theme is characteri-
zed by a stable set of behaviorol elements (or "traits") as well 
as by a set of process controlling principles. Thus, from a metho-
dological standpoint the structure of a theme may be viewed in the 
some way os a personality; and therefore, after Cattell (1948), 
we hove referred to it os "syntality" and have introduced it into 
the discussion of social behavior (KrUger, 1988). 
Figure 1 displays the elements involved in dyadic interaction: 
two personalities (A and B) and one syntality (5). Each of these is 
characterized by stable features that must be synchronized in time, 
organized in quality and quantity, to produce an "interaction". 
A necessary precondition of this process is that subsets of the 
three feature sets A, S, and S ore variable. Only these subsets 
are available to the actual phenotype of an interaction. Thus, our 
theoretical framework conceptualizes dyadic "interaction" os the 
time course of a fine tuning process between three preexisting, 
relatively stable elements. 
We also hove to understand the tuning processes which lead to 
the mutual adaptation of A, B, and S. The functioning of these 
processes has been studied by Duncan and Fiske (1977). They also 
reviewed the literature. Cappella (1985) has given a comprehensive 
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overview of studies on the tuning that lead to "controlling the 
floor" in conversation. Recently, studies on "interaction rhythms" 
have dealt with these problems (e.g., Dovis, 1982; Street & Cap-
pella, 1985). 
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Figure 1. Elements Involved in Dyadic Interaction, 
The present research is concerned with three questions: 
(1) Stability of individual behavior (personality): to what extent 
does 0 person consistently show the some behovioral elements in 
repeated interactions? 
(2) Stability of syntality: how can we discriminate between differ-
ent "themes" of interaction and how consistently ore these "themes" 
shown in interactions between different partners? 
(3) Mechanisms of fine tuning: what are the principles of the fine 
tuning process that mediates between the two stobilities? 
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The methodological approach: speech chronemics 
Adaptation can certainly be observed at several qualitative and 
quantitative levels of behavior, in both verbal and nonverbal com-
munication. The behavioral basis of our methodology is the record-
ing of speech. Figure 2 conceptualizes vocal behavior as a subset 
of interactive behavior. Speaking has two information carriers: 
semantics and nonverbal characteristics. We look at the latter by 
evaluating the physical property "signal energy" by purely objec-
tive and instrumental methods. The continuous flow of energy is 
transformed into a discontinuous on-off pattern of "speaking" and 
"pausing". The speech Signal is thereby reduced to a parameter that 
measures the time pattern of speaking behavior. 
KrUger (1988) has introduced the term "speech chronemics" to 
characterize this methodological approach. Chapple (1939) with 
his UInteraction Chronograph" was one of its pioneers. The most 
refined methodology has been developed by the "Baltimore school" 
of Jaffe and Feldstein (1970) with their "Automatic Vocal Trans-
action Analysis" (Cassotta, Feldstein & Jaffe, 1964). Feldstein 
and Siegman hove documented results obtained by use of this me-
thodology and have integrated them into the appropriate research 
areas in their handbooks "Multichannel Integrations of Nonverbal 
Behavior" (Siegman & Feldstein, 1985) and "Nonverbal Behavior 
and Communicationlt (Siegman & Feldstein, 1987). 
Apparatus and methodology 
The present investigations of dialogues made use of speciali-
zed equipment. Condensor microphones were affixed to the subjects' 
throats to get a recording free of crosstalk. Signals were tape 
recorded. In some cases we used a direct registration and evalua-
tion of the signals, u,~ing 0 portable device called LOGOPORT 
(KrUger,1985; 1987). Both methods amplified the current of the 
microphone, high pass filtered and rectified it. Then, the signal 
was compared every millisecond to an adjustable threshold and on 
on-off pottern was produced. Every 8 ms there was a check whether 
there were more than 2 "on tl units of 1 ms. If so, the total 8 ms 
span was classified os "speaking"; otherwise as "pause". All stu-
dies applied the same speed resolution and digital filter. 
Figure 3 depicts the transformation of physical energy to 0 
behavioral time pattern. The energy course of the speech signal 
(line A in Figure 3) is transformed into an on-off pattern with 
a resolution level of 8 ms (line B).. To improve Signal detection 
98 I International Joumo) of Small Group Research - Sept. 1988 
SPEECH CHRONEMICS 
Interactive Beh~vior 
VQcgl 
verbal 
(contenD 
semantic 
objective 
(apparatu.) 
frequency 
time .truchJle 
':Qn-oU- pattern 
non-vocal 
nOIl-verbal 
subjective 
(ratings) 
energy 
loudness 
Type of 
Behavior 
Information 
Channel 
Information 
Carrier 
Registration 
Method 
Physical 
Property 
Parameter 
Figure 2. Operationalizotion of "Speech Chronemics". 
from noise all sequences of "ons" or "offs" shorter than 40 ms are 
eliminated (line C) applying similar considerations of Brady (1965). 
Thus, pauses shorter than 40 ms embedded in speech are classified 
as belonging to the speech sequence and vice versa. 
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Figure 3. The Transformation Process from Physical Energy to 
Behavioral Time Patterns at Different Time Levels. Dura-
tion About 6 Seconds per Line. 
A: Energy of recorded speech signal. 
B: Signal transformed to on-off pattern. 
C: Pauses and speech up to 40 ms disregarded (events are 
phonations and articulation pauses). 
D: Same as for C with change up to 200 ms (events are 
vocalizations and pauses between vocalizations). 
E: Same as for C with change up to 800 ms (events ore 
utterances and pauses between utterances). 
Duration of pauses depends on a variety of processes in speech 
production. The shortest pauses required by our speech motorics 
to produce "p", lit" or "k", the so-called plosives, ore about 80 ms 
in duration. If these pauses are qualified as speech (by using a 
fill-in procedure) as in line D the next temporal unit of duration 
in speaking emerges: clusters of phonemes which constitute a "pho_ 
nemic clause" of about 1 to 1.5 seconds (Trager & Smith 1951). 
By qualification of even longer pauses up to 800 ms as speech 
(line E), the next unit emerges: utterances of about 4 to 6 seconds 
in duration. These different time levels in speech, their statisti-
cal evaluation and their psychological significance are described 
in KrUger (1988). 
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The present investigations make use of information as depicted on 
Une E. In the analysis of dialogues a variety of events can be di-
stinguished as shown in Figure 4. The two lines represent the time 
course of the speaking activity of two interacting partners. The tem-
poral events can be classified into reflexives and non-reflexives 
ones. The latter ones are durations of utterances, pauses between ut-
terances, speech in isolation, interruptions, and pauses in isolation. 
Here, the activity of each partner is characterized by one para-
meter value. Durations of mutual silences and double talk (simul-
taneous speech), however, are the same for the two partners. The 
following description of results focuses on these parameters and 
on the percentage of time speaking. 
The following studies are part of a larger research program 
that has involved the collection of a variety of mosaic pieces. 
Together, these may yield a picture of interactive behavior. There-
fore, we do not attempt to get representative and large samples 
of subjects in each single study. We have preferred a heuristic 
evaluation of many results from small samples and from a variety 
of situational contexts. This approach can better take into account 
the huge variability of social behavior and of our actual knowledge 
about it than a Unomothetic" procedure developed for testing hy-
potheses. Therefore, whenever statistical significance is reported 
below, it is to be understood and used as heuristically. 
Stability in personolity and syntality 
To analyze the stability of personality and syntality only one 
source of variance should be operative at one time: either the per-
sonality of a changing partner or the syntality of a changing theme. 
Therefore, we have conducted studies in which the same subject A 
talked at various times about the same theme with the same partner 
or with another partner (stability of personality A) as well os 
studies in which pairs of subjects talked with each other about 
different themes (stabiliJy of syntality). 
Retest-reUabilities of speech behaviCX' 
Experiment 1 attempts to determine stability of speech behavior 
with the same partner as well as with different partners. Subjects 
were a group of six male and another group of six female American 
students between 17 and 22 years of age. Within each group all 
n*(n-1 )/2= 15 possible pairs of subjects (= dyads) talked about 
"preparation for a final exam" in a seperate room. 
International .JoumaI of Small Group Research - Sept. 1988 / 101 
utterances speaker A 
A A 
Pauses between 
utterances speaker B 
. . 
. . 
~ 
Double tallc 
Mutual silence 
A 
Speech in isolation by speaker A 
A A 
B 
Speech in isolation by speaker B 
Interruption by speaker A 
A 
~ 
. . 
~ 
Interruption by speaker B 
Pauses in isolation by speaker A 
. . 
. , 
~
B 
Pauses in isolation by speaker B 
Figure At.. Temporal Events in Dyadic Interaction 
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Thus, at occasion 1 each subject has had five conversations. There-
after, the two groups were randomly recombined into two new groups 
each consisting of three men and three women. Again, in both new 
groups all possible dyads talked about the same topic as before 
(occasion 2). A single conversation lasted for about 7 minutes. 
Figure 5 shows the two same-sex and mixed-sex groups. Obviously 
4 submatrices can be distinguished within the mixed-sex groups: 
male subjects talking with male partners (MM), mole subjects talk-
ing with female partners (MF), female subjects talking with male 
partners (FM), and female subjects talking with female partners 
(FF). 
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Figure 5. Design of Experiment 1. 
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01/02: First and second occasion. 
A-F: Male speakers. 
G-M: Female speakers. 
MM: Men conversing with men, FF: Women conversing 
with women, MF: Male conversing with women, 
FM: Women conversing with men. 
The shadowed submatrices contain dyads, which have been 
repeated twice. 
-----------------------------------------------------------
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The dark submatrices include the dyads which have been re-
peated. Here the same partners have discussed the same topic twice 
(at occasion 1 and 2). The parameter values a subject has hod in 
the first and at the second occasion have been correlated in order 
to obtain retest-reliabilities. They are displayed in the first 
column of Table 1. 
To estimate stability of individual behavior (personality) we 
used the light submotrices. Here subjects conversed with different 
partners; at occasion 1 with three same-sex partners; at the second 
occasion with three opposite-sex partners. The average parameter 
values for occasion 1 are correlated with those of occasion 2. For 
instance, the arithmetic mean of subject A in the conversations 
with D, E, and F was correlated with his mean in the conversations 
with G, H, and I. These correlations are given in the second co-
lumn of Table 1. 
Table 1. Reliabilities Based on the Means for a Number of 
Parameters 
Partner of Partner of 
Parameter same sex opposite sex 
% of time speaking .66 .71 
Utterances .55 .82 
Pauses between utterances .64 .72 
Speech in isolation .56 .73 
Double talk .43 .34 
Interruptions .30 .18 
Pauses in isolation .18 -.11 
Mutual silence -.18 -.01 
Stability was found to be very high (and significant at the 
.01 level) for the parameters percentage of time speaking, dura-
tion of utterances, duration of pauses between utterances, dura-
tion of speech in isolation, and duration of double talk. Coeffi-
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cients were slightly higher in the condition "different partner". 
No stability could be found for the two pause parameters: pauses 
in isolation and mutual silence. 80th are quite dependent on the 
behavior of the other partner rather than under the control of the 
speaker. 
Since the theme of the conversation ("preparotion for a final 
exam ll ) was held constant, this level of stability can be inter-
preted as indicating stable individual behaviors. Behavioral ele-
ments such as duration of utterance or double talk evidently occur 
at acomparable rate when subjects converse with the same partner 
as well as with other ones. These findings confirm results reported 
by KrUger (1986) and by Marcus, Welkowitz, Feldstein and Jaffe 
(1970). The latter authors analyzed the speech behavior of 24 female 
college students in repetitive dialogues with the same as well as 
with other partners. Despite the differences in methodology (they 
used 0 resolution speed of 300 ms) as well as in their parameter 
definitions. Table 2 demonstrates a pretty good correspondence 
to our findings. 
Table 2. Comparison of Reliabilities from our Experiment (WUrz-
burg) With Data from Marcus, Welkowitz, Jaffe and Feld-
stein (Baltimore) for Comparable Parameters. The First 
Term Designates the Parameters Used by the Baltimore 
Authors. 
Same partner Different partner 
Parameters BALTIMORE WORZeURG BALTIMORE WO'RZBURG 
Vocalizations! 
utterances .68 .55 .72 .82 
Pauses!pauses 
between utterances .65 .64 .33 .72 
Simultaneous speech! 
double talk .30 .43 .12 .34 
The results yield evidence that basic features of the individual 
speech behavior are stable personality characteristics and are 
fairly independent of the behavior of other partners. 
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SyntoUty: its constancy and variability 
In the previous Experiment 1 the theme was held constant. Will 
the subjects change their behavior when the theme changes? Remark-
ably little has been done toward answering this question. Reviewing 
the literature we found nothing like a cartography of verbal beha-
viors. What are the basic themes? How do they differ one from an-
other? Or to put it in terms of personality theory, we miss a 
IIstructure of syntality". 
In Experiment 2 we introduced as a first approach the two di-
mensions "evaluation" (positive - neutral - negative) and "domi-
nance tl (one partner dominant - balanced). The 2 x 3 combination 
yielded 6 themes (see Table 3). The balanced themes were flirta-
tion (positive), small talk (neutral), and quarrel (negative). The 
dominant themes were doting (positive, the female speaker A was do-
minant), searching for the train station (neutral, the male speaker 
B was dominant), and complaining (negative, the female speaker A 
was dominant). 
Table 3. Utterances and Pauses Between Utterances for the Six 
Themes of Experiment 2 (Mean Value in ms). 
}):Jnj nance Evaluatioo 'Ibemes Sex Utterances Pauses between 
utterances 
Positive nirtation A F 2564.7 6840.0 
B M 2960.7 5439.1 
Balanced Neutral Sznall talk A F 2631.0 5943.3 
B M 2318.0 5896.8 
Negative Quarrel A F 7659.2 3233.7 
B M 5200.2 4312.8 
Positive DatinJ A F 2612.1 5139.1 
B M 2536.7 8382.9 
Unbalanced Neutral. Searching A F 2679.5 10243.6 
B M 3478.0 2496.3 
Negative Canplaininq A F 8033.9 4207.0 
B M 3272.3 6119.5 
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The balanced themes have been: 
Flirtation: A couple met for the first time last evening and had 
dinner together. During the course of the dinner an attraction 
for each other developed. This development is reflected in the 
conversation. It could well be described as a flirtation. 
Small talk: Two friends (a boy and a girl) meet in a bar by chance. 
They talk about current events and sports and what has happened, 
and they gossip about their friends. They don't discuss serious 
matters. 
Quarrel: A husband coming home after work finds that the house is 
a mess. He starts to blame his wife. The wife listens as her hus-
band gets angrier and angrier. Then she counters. A bitter argu-
ment follows. Both insist on their side of the story. 
The dominant themes have been: 
Dating: At a party a man meets a woman for the first time and en-
gages her in conversation. They are attracted to each other. The 
man would like the woman to meet him for dinner the following day. 
In this situation the woman is the person who has to decide whether 
they will meet each other again or not. 
Searching for the train station: A woman is searching for the train 
station. She asks the first person she meets for direction. The 
man notices that the women is a foreigner. He tries to describe 
the way clear I y. 
Complaining: After work a couple comes home together. Both have 
hod a very hectic day and are worn out. He goes straight to the 
bar, mixes a drink for himself and sits down to read the newspaper. 
But she has to prepare supper. She puts the blame on him. The man 
feels guilty and humiliated; he knows his wife is right. 
These themes were role played by eight german students between 
23 and 28 years of age in 4. mixed-sex pairs. Each pair played all 
themes after a practice period. 
Data analyses of this, the previous and the following studies, 
yielded 8 speech parameters for each experimental condition. Table 
A of the appendix summarizes the results of all three experiments. 
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Mean and standard deviation were calculated for each parameter 
over these eight conditions. Then data were transformed into stan-
dardized Z-values with Z :: 100 + 10 z. These standard scores are 
depicted as profiles that now can be understood directly as "lower" 
or "higher" than average. The row order of parameters is the same 
for all profiles: first the percentage of time speaking, then the 
four parameters of speaking, then the three of pausing. 
We will first present the results from the two themes flirtation 
and quarrel. Figure 6 contrasts the speech parameters for the two 
themes. 
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Figure 6. Z-Values of Speech Parameters for the Two Themes Quar-
rel and Flirtation (Data From FRG) 
A flirtation is characterized by a small percentage of time 
speaking, short utterances, little (!) speech in isolation, long 
pauses in isolation and long mutual silence. This theme is charac-
terized by tentative behavior: An utterance is terminated at once 
if the partner interrupts; nobody wants to take the floor. In con-
trast, quarreling is essentially a struggle for dominance and is 
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accordingly characterized by long utterances and interruptions, 
long double talk and short pauses. The differences are extraordi-
nary: Columns 5 and 6 of Table A in the Appendix show that the 
parameters of speaking during quarreling are approximately twice 
as long as during flirtation. Pauses during quarreling are half 
as long as during flirtation. 
Clear differences were also found between the other themes. 
Table 3 shows the results for utterances and pauses between utter-
ances. It should be noted that gender has to be interpreted cauti-
ously in the unbalanced themes because here gender is confounded 
with a special role. 
Long duration of utterances is obviously used to exert negati-
vely evaluated power over the other partner: the activities of 
both partners in the quarrel theme and speaking behavior of the 
accusing partner (A) in the complaining theme is characterized by 
long utterances. On the other han~, the average duration of pauses 
between utterances is longer in positive themes and when one part-
ner is submissive. 
The previous analysis demonstrated the variability (and its 
face validity) of speech behavior concerned with different themes. 
The reliability of these different profiles as given by the set 
of eight speech parameters is an independent question. If the pro-
files reflect stable interaction patterns, their realization by 
different role players must not differ too much from one another. 
First, the eight profile parameters were calculated separately 
for each of the eight subjects (in four pairs) for each of the six 
themes. To eliminate individual differences, the six values that 
were measured for each subject in the six themes were Z-standardi-
zed. This was done for each of the eight speech parameters. There-
by, level and spread of· subjects and parameters were equalized. 
Then, the parameter profiles of all subjects who played the same 
role were intercorrelated for each of the six themes. The result-
ing six correlations were averaged by a Z' -procedure. This was 
done for partner A and partner 8 of each pair. Also, for all non-
reflexive parameters (i.e., all except double talk and mutual si-
lence) the Z-sum of A and 8 (A+B) and the Z-difference between 
the two partners (A- B) was calculated and correlated as above. 
Results are given in Table 4. 
Coefficients for all themes are comparable to the coefficients 
for persons, reported in the previous section. 
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Table.. Correlations for the Six Themes. 
Ikminance Evaluation Themes A B A+B A-B 
(Female) (Male) 
Positive flirtatioo .71 .34 .97 -.23 
Balanced Neutral. Small talk .75 .58 .93 .15 
Negative ~el .90 .78 .97 .08 
Positive Dating' .62 ~62 .84 .17 
Unbalance:l Neutral. Search. train stat. .89 .52 .97 .98 
Negative Canplaininq .85 .13 .97 .84 
The reliability of the Z-sum is quite high. This sum reflects 
the partners'" common activity regarding the theme. The difference 
A-B measures the asymmetry of speech behavior. Reliability must 
be low in the balanced themes because here neither a positive nor a 
negative difference is reasonable. The unbalanced themes however 
should have high coefficients as they involve "searching for the 
train station" and "complaining". The low coefficient for "dating" 
results from the fact that the women were more active in this role 
play than instructed. 
The stability of the interaction patterns in these dyads raises 
two questions: How many different interaction patterns can be cha-
racterized within the methodology of speech chronemics? What kind 
of developmental processes do we hove to assume to understand syn-
tality? 
The first question requires the establishment of a taxonomy 
of themes that is fully based on behavioral features. Psychology 
has quite a number of cognitively oriented taxonomies of themes 
(e.g., Argyle, Furnham & Graham, 1981; Orlik, 1987, in keeping 
with the methodology of Bales). On the other hand, we have Bar-
ker's tabulation of "behavior settings" (1968), defined by objec-
tive features and not by behavioral elements as required for our 
purposes. Thus, an "ethogram of man" following the principles of 
ethometry (see Temb~ock, 1980, 37 ff.) is still lacking. Some 
beginnings can be found in the work of human ethology (see Eibl-
Eibesfeldt, 1984). 
The second question is still more challenging for psychology. 
The obvious ubiquity and stability of interaction patterns must be 
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ascribed either to 0 genetic (ultimate) determination of behavior 
or' a determination based on learning (proximal). As Moyr (1974) 
points out, the former approach is highly plausible: "Since much 
of the behavior directed toward other conspecific individuals con-
sists of formal signals, and since there is a high selective pre-
mium for these remarks to be unmistakable, the essential components 
of the phenotype of such signals must show low variability and must 
be largely controlled genetically" (p. 657). 
The methodological problem of determining this genetic portion 
entails on one hand research on early human development and on the 
other hand the comparison of behavioral sequences in different 
cuI tures. In a first step (Experiment 3) we compared American to 
German students. Two American pairs role played the same themes 
as their German colleagues. Their results can be found in column 7 
and 8 of Table A. They are depicted as flirtation and quarrel in 
Figure 7 and should be compared with Figure 6. 
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Figure 7. Z-Values of Speech Parameters for the Two Themes Quar-
rel and Flirtation (Data from USA). 
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The shape of the two US profiles is the very some os that of the 
two FRG profiles. The only difference is that the German students 
showed more extreme values when quarreling. Encouraged by results 
like this, we ore preparing comparisons with other cultures. 
Stability revisited: the consistency of differences 
In summary, we have found high retest reliabilities indicating 
stable differences between persons. On the other hand, we have olso 
found that themes determine Q large portion of the speech pottern of 
all subjects. The following section combines these two approaches 
and integrates them under the rubric of consistency. 
Evaluation of consistency 
The apparent contradiction between the two stabilities can be 
resolved by returning to the research design presented in Figure 5. 
A t the first occasion we have had two same-sex groups. At the se-
cond occasion we recombined them into two mixed-sex groups. Tab-
le 5a gives the overage durations of the pauses between utterances 
for the women on the first occasion. The rows show the parameter 
values of 0 subject when contacting with the partner of the column. 
E.g., subject H had pauses averaging 10836 ms in duration when 
talking with G, but only 4444 ms when talking with K! 
The variance in the rows as well as between the row totals is 
extremely large. The consideration of the fact that on interaction 
is a process involving two 0) partners reveals the structure of 
the matrix. We compared the values of the two conversing partners 
which can be found symmetrically to the main diagonal of the matrix. 
In Table 5 b those comparisons were made: We assigned a tI+" to the 
larger value and a "-" to the smaller value. The sum of the ,,+rr 
in the rows depicf"S that there ore di fferences between the sub-
jects. That is, some subjects always have the longer pauses, some 
always the shorter ones. 
Rearranging the matrix of comparisons {dominance matrix} of 
Table 5 b into the order of the row sums yields Table 5 c. A per-
fect hierarchy with no circular triads (intransitivities) would 
be represented by an upper diagonal matrix only with "+". An ap-
propriate descriptive measure is Kendalls coefficient of consis-
tency which varies between 0 (no consistency) and 1 (perfect con-
sistency) depending on the number of triads. Coefficients were 
calculated for each of the four experimental groups of Figure 5. 
Table 6 gives the results. 
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Table 5. Matrix from Subjects G-H with Pauses Between Utteran-
ces and its Transformation into a Dominance Matrix. 
Table 5 a 
G H I K L M Mean 
G 0 4824 3880 5533 5184 3434 4571 
H 10836 0 7509 4444 9293 6532 1723 
I 7006 5427 0 4805 900) 5383 6325 
K 10298 10359 6452 0 10758 5648 8703 
L 6162 4776 . 5501 4687 0 3309 4887 
M 10436 6064 8131 7410 11309 0 8670 
Mean 8948 6290 6295 5376 9109 4861 
Table 5 b Table 5 c 
G H I K L M Sum H K M I L G Sum 
(+) (+) 
G - - - - - 0 H - + + + + 4 
H + + - + + 4 K + - + + + 4 
I + - - + - 2 M - + + + + 4 
K + + + + - 4 I - - - + + 2 
L + 
- - - - 1 L - - - - + 1 
M + 
-
+ + + 4 G - - - - - 0 
Table 6. Kendall's Consistency Coefficient for the Groups MM: 
Male Talking with Male, FF: Female Talking with Female 
(Groups at Occasion 1 in Figure 5), M 1, M2: First and 
Second Mixed-Sex Group (Groups at Occasion 2 in Figu-
re 5). 
Parameters MM FF Ml M2 
% of time speaking 1.00 .89 .77 1.00 
Utterances .54 .77 .89 1.00 
Pauses between utter. 1.00 .89 .77 .77 
Speech in isolation .43 1.00 .89 1.00 
Interruptions .31 .43 .43 .26 
Pauses in isolation .20 .43 .77 .31 
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Consistency can only be calculated for parameters that are 
not the some for the interaction partners per definitionem; hence, 
double talk and mutual silence are excluded. With the exception 
of "interruptions", consistencies in all groups are very high 
(p(K)=>.n)<=.05). The large variability in the absolute values 
collapses into a simple structure with high consistency when re-
lativized. Therefore, consistency in the social context must be 
redefined: stability now comes to mean not a constant level of be-
havioral activity (level stability) but a constant relationship 
to the respective activity of the other partner (hierarchy stabili-
ty)! More succinctly, social power is not to be found in speaking 
long, but in speaking longer. 
This result emphasizes the importance of the tuning processes 
mentioned above. Level stability needs less sophisticated processes 
of synchronization than hierarchy stability. During an interaction 
on on-going analysis of one'" s own and one's partner's behavior has 
to be maintained in order to establish and stabilize this hierar-
chical order. One'" sown behavior must be adapted quickly and effi-
ciently to the varying cues coming from the other partner and the 
theme. 
Gender differences in speech chronemics 
The design of our first study (Table 5) also allows an analysis 
of gender specific behovior. Table A in the Appendix gives the ave-
rage parameter values for the four interaction pairings male-male 
(MM), male-female (MF), female-male (FM), and female-female (FF). 
There Z-transformed measurements are displayed in Figure 8a and 8b. 
The intra-gender behavior as shown in Figure 8a differs only 
in the duration of the pauses: Women make longer pauses than men .. 
The inter-gender communication (Figure ab) is characterized by a 
higher percentage of time speaking, longer utterances, and more 
speech in isolation of the women talking with men. Men talking 
with women show longer pauses between utterances. Evidently, in 
the context of our study, the women were more active and dominant. 
This may be due to the youth of our subjects, to the fact that 
they were not acquainted well with one another and to a situation 
comparable to a first date. All these factors may result in a more 
submissive male behavior. This effect is particularly evident when 
our flirt-quarrel data of Experiment 2 are analyzed for gender 
differences. Therefore, we calculated the differences of the Z-
values between men and women. Figure 9 depicts the resulting dif-
ferences. 
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Figure 8. Z-Values of Speech Parameters for Different Partners. 
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When quarreling, men use shorter pauses in isolation, less 
speech in isolation, shorter utterances, and a smaller percentage 
of time speaking, but longer pauses between utterances. Thus, the 
male quarreling behavior seems to be less dominant. When flirting, 
men however use shorter pauses between utterances as well as longer 
pauses in isolation. This activity pattern indicates a more domi-
nant male behavior. Therefore, existence and direction of gender 
differences depends on the theme. These differences can only be 
determined when the social situation is controlled by the experi-
menter, as Hall (1985) pointed out after an extensive review of 
the literature. 
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Figure 9. Differences of Z-Values for the Two Themes Quarrel and 
Flirtation (Male-Female). 
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Three questions concerning syntality - a program fOl" research 
To answer the questions with which we began: 
- Individuals show a high stability in their interactive behavior 
as measured. by speech parameters if the theme remains constant 
(or ot least comparable). Therefore, speech behavior patterns are 
an integral component of personality. 
- Speech parameters discriminate between different themes. They 
must be considered, therefore, to be stable principles controlling 
the fine tuning process. 
- These two results are in apparent contradiction to one another. 
Consistency analysis provided the resolution: Social behavior is 
not stable in level but stable in order (hierarchy): Interaction 
behavior is adaptively stable. 
How can these results be integrated into a theoretical frame-
work? The beginning of this century witnessed a comparable empiri-
cal situation in the case of the psychology of perception. The 
prevailing approach at that time, oriented to elements and their 
combinations, was empirically confronted with the mysterious "Ge-
staltqualitHten" of Ehrenfels (1890). He had shown that sequences 
of events arranged in time (like a musical theme) can be transposed 
in level (key) and spread (measure) without changing their basic 
character (melody). Gestalt psychology identified these qualities 
os functional dependencies between elements. If these elements are 
organized in space, "Gestalten" are perceived; if they ore organized 
in time, "movement" (like the phi phenomenon) is the perceptual 
resul t. 
Lewin (19 51, p. 189 f.) introduced these principles into social 
psychology. He emphaSized the unique nature of the group, inde-
pendent of its members but functionally organized by them; and thus 
he created '" group dynamics' • The independence of the group from 
its members claimed by Lewin is wen demonstrated by the studies 
of Dabbs, Ruback and Evans (1987). When analyzing group conver-
sations, the empirical facts forced them to add to the individual 
speech measures a new class of parameters describing the behavior 
of the group itself: group turns, group pauses, group switching 
pauses. 
The accomplishment of Gestalt psychology was to strip away the 
mystery from the perception of IIGestalten" by demonstrating their 
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empirical conditions. Lewin released social psychology from mysteri-
ous entities like "group mind" and reduced such concepts to their 
empirical base. In the very same way we must find a methodological 
approach to ' syntality' • 
Three questions clearly arise: 
- The "technical" question: Interaction has to be produced by the 
two interactants. It is the result of a tuning process which itself 
must be described by psychology. Promising clues as to how to do 
so are given in the handbooks edited by Davis (1982) and Street 
and CappeUo (1985). 
- The "semantic" question: How many different syntalic structures 
can be isolated (e.g., aggressive, friendly, and so on). Are they 
quantitatively different (e.g., strong vs. weak)? 
- The IIgenetic" question: Syntality is based on an interdependence 
of two behaviors which must be interlocked like a zipper. This 
must be analyzed in its phylogenetic (co-evolutionary and ulti-
mate) and ontogenetic (learning dependent and proximal) develop-
ment. 
Notes 
1) We are indepted to Daniel Robinson for providing laboratory 
facilities that enabled us to run our U.S. experiments and to 
Daniel C. 0' Connell for his advice in carrying out the study and 
his hints in preparing this article. 
Requests for reprints should be sent to: Prof. Dr. Hans-Peter 
KrUger, Department of Psychology, University of WUrzburg, RHnt-
genring 11, D-8700 WUr.zburg, FRG. 
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Table A. Appendix A 
Partners Themes Overall 
CoIUltl No. 1 2 3 4 5 6 7 8 9 10 
tti MY fll FF flirt. ~. flirt. ~. Mean SD 
(me) (USA) 
Par <II:Ie ters 
\ at time 
spea.r;oq 44.5 37.3 49.0 40.6 31.6 61.4 27.4 46.1 42.2 10.6 
Utterances 4577.1 4431.4 5807.7 4588.0 2762.7 6429.7 2138.6 4061.8 4349.7 lU7.1 
Speech in 
isolatial 3954.6 3949.4 5144.2 4119.8 2339.6 3361.1 1868.5 3101.7 3479.9 1047.4 
tblhle t.1.lk 931.0 920.2 920.2 899.8 1004.9 1943.5 999.3 1138.4 1094.7 351.6 
InterruptiOO5 910.2 960.2 893.9 888.8 1079.0 1954.1 613.2 1078.9 1047.3 394.2 
Pauses betweED 
. Utterances 5559.7 8928.3 5820.8 TT16.7 6139.5 3773.2 6228.3 4495.5 6082.7 1646.9 
Pauses in 
lSOlatioo 1324.9 1452.5 lW.4 1560.9 2418.6 1163.3 2625.9 1350.9 1665.1 544.0 
~tual sllence 1087.2 1JU.8 1311.8 1602.4 2209.6 750.7 2458.1 1082.4 1476.8 586.1 
'--
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